We use the same methodology as Ochoa and Pazos (Bioinformatics 2010) to build pairs of MSAs of orthologous proteins to calculate co-evolution. In this paper, the authors searched the Integr8 database of complete genomes with BLAST and retained only 1 sequence per organisms as the putative ortholog, being the others removed. From all the sequences belonging to a given organism, the one with the highest percentage identity to the query is chosen. Our server also blasts each query sequence against Uniprot-KB, and then we also retain the hit with the best e-value for any given organism as the putative ortholog. A citation to Ochoa and Pazos´s work was included in this version of the manuscript. It is very well known that covariation results are highly dependent on the input MSA. We are aware that the proposed method to build the alignment is naive but allows to successfully determining covariation positions between proteins. Each method may perform better adjusting different alignment parameters such as number of sequences, number of positions in the MSA, sequence divergence and many other variables. However, the presented approach for building paired alignments is an opportunity for average users to be able to perform this kind of analysis. It is also a trade off between retrieve, analyze and align a large number of sequences from diverse species and the time and computational resources available. It is a simple and automatic approach, only to be used in case a curated alignment is not available.
Assessing how each method performs depending on the way each MSA was built is out of the scope of this paper. However, to test to which extent the alignments are comparable, we ran a test on a subset of Ovchinnikov (2014) dataset of complexes that have less than 650 columns in the paired alignment (15 out of 32 complexes). We built the paired MSAs using the I-COMS procedure for the same protein queries. We ran mfDCA, MI and CCMpred on both, the original MSAs (downloaded from GREMLIN page: http://openseq.org/cplx.php?mode=pdb) and the I-COMS built MSAs. The performance of each method on both types of alignments measured as the areas under the ROC curve (AUCs) for inter and inter-intra protein contacts is shown in the figure below (added as supplementary material in the manuscript). I-COMS alignments are naturally wider than GREMLIN alignments (that consider mostly bacteria), so we also tested to which extent the second are contained in the first. We compared the TaxID including in both MSAs, on average 70% of TaxIDs present in GREMLI's MSAs were also found in the MSAs generated with I-COMS methods.
Considering sequences with identical TaxID in both MSA, the retrieved protein pairs is the same 80% of the times (on average for the 15 alignments). As shown, the differences in the alignment building procedures make the same covariation methods perform slightly different. However, we consider that it is a reasonable trade off between working on a wider set of sequences and species using an automated method, and performance. Using intergenic distances for finding orthologous is only possible in some cases and a reciprocal blast is time demanding and would be unfeasible with our computational resources. In summary, GREMLIN procedure for automatic alignment construction may provide a more cared set of interacting proteins only when they are prokaryotic, while I-COMS procedure favors a simpler but wider applicable approach using a procedure already tested for similar purposes (1). We consider that it is a reasonable trade off between recruiting a wider set of sequences and species, automatization and performance (in terms of quality of the results) versus restricting MSA construction to only prokaryotic sequences for which there are annotated genomes with intergenic distances (Supplementary file 1, Figure S1 and table S1). The number of sequences in each alignment retrieved from GREMLIN and constructed by I-COMS is provided in Supplementary table 1.
Figure S1: AUCs obtained with I-COMS alignments vs GREMLIN alignments for each covariation method. The y=x line is shown. If methods were to perform equally, all the points should be on this line. Pair covariation scores are shown as points in the matrix colored upon the score rank (dark red top 100 scores, orange top 500 scores and yellow top 2500 scores). Conservation of each position in the input MSA is also shown as red/blue bars at the top and left side of the matrix. The matrix is an interactive element that can be zoomed in/out and panned by the user.
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Example of prioritization between docking models in an attempt to find a biological complex:
We take as example a Rab (RAB7A_HUMAN) Ubiquitin (UBC_HUMAN) protein interaction present in the BioGRID (2) and STRING (3) databases. The structure of both proteins is known but there is no structure information for the complex. Rab proteins are small GTPases of the Ras oncoprotein family involved in the regulation of intracellular membrane traffic in mammalian cells. Ubiquitin is a small regulatory protein that has been found ubiquitously in almost all tissues of eukaryotic organisms. Ubiquitination is a post-translational modification where ubiquitin is attached to a substrate protein and this affects the proteins fate in many ways. We performed a docking study between both proteins with Zdock server (4). In figure S5A is shown that there are very different possible orientations between the proteins in the top 10 scored complexes (supplementary figure 5A) . Taken into account the top 10 overlapped covariation scored pairs, we prioritise the 5 solutions shown in figure 5B , and hopefully, the actual biological complex will be close to the ones shown in figure 5C and D. However, further evidence is needed to validate this hypothesis.
A) B)
D) C)
